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(57) [gft] 

WRTi. W8B*««ft* : FH±©llll«:JilB**^-l/-C 

©±{cjfjfissn/c^ i (Dmmmt . suts^ 1 ©jibbs© 
$ *%& » 2 commm t . «bb*«£sbi$;?©± 

K*»i»r. maaemsGMR^iccfitars* 1 ©una 

BlOJBJf **»(WBJI» 2 ®JinjR<Dn*r¥ <t Aft £ c <h * 
IS 2 <D JMHQlBtr * J: ») «, > C <t £#§4 




(2) 

1 

<D±«c0fiS;3n/c^ 1 (D@p.gjg<t . finaii i ©JIBS]®© 

a$«c}&£3ftfcW >7 a u >X£ £<BX.fcBt8t8J£lg 

«fc 0 c » c i * zmimmmm. 
imm 3 ] mum 1 tcEsNtoG^ttfl^stc^^ 

r. Buiem 1 ©JfP.8]g©®Sr^#. MfE^2<DBBraJS© 
[»«3B4] IB«3ll7bM3 0l,»r*i*»131K:IBttO 

H«=aMfc»«K*jir»r. miiaji2 ©juim&gnBai 1 © 
JBiaH©&-rsB©*!>£< tfc— g&asflgf©^*** 20 

[s»*i 5 ] tn&m 1 x« 2 fcsettoattiMiiixtc 

fet^T, Htria^ 1 ©JSPhIM^T E O S (Tetra-Ethyl-Or 
tho-Silicate) -S iO.f&O, R.r>m§im 2 <DMIS 

t»*fll 6 ] gf^JS 3 cettOBWIMtWCiil) 
"C. BUte^2©@ra^* 5 T EO S (Tetra-Ethyl-Ortho- 
Silicate) -S iO.T&C. ELoiJiBS 1 ©JBfBIJBa* 
S i OFT*Se&**$«£T 

[IB*® 7] IS^JI l «cfai8©B{*i»ffe£SH«c*J<.» 30 

r. BtgBmiR0 f m2©BHM*i^«:TEOS (Tetra- 
Ethyl-Ortho-Silicate) -S i 0,"CS>«3. E."OSl-^«C 

B(«w»*»c*si»-c. «5ias«iig*J3ta^g^^KOM 
[M3&19] s»«3ii7iM7©«,»m*»iflicciaBo 

■^?rjitR-r.5./'cJ5©jl^iS^-C*5C < !:*!|#®<!:^-^B 40 

(SWag 1 0 ] Hl3ft91 7bM9©C>-rn*> lWClBtt 
©B#Jf{|tilSK::tet,>T. WIEiSfiSia^S^SHftT© 
'pts. < i 4>— ^J&jgft-f £iS3fcJgr* £ C £ "T 

sBtHastiSH. 

essoin ai*^i7!»M9©i>-rn*>i^K:iais 
oiwis^aicfci>r. tirsaawBjWtss^jR^© 
swear a> sci tT5 m#mmm&. 
mim 1 2 ] fmz&tiTzm^&m *^»s««c 
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2 

©Pa«cJBraK*^U-C}gfiS$nifc®3l&Ki. ffia^m^ 
gS3R^&tfi5ia®3fcJg©±K»l£3*i/cJSI 1 ©BIBB 

i . mm 1 ©BroB©±(cjgfiK $ 2 ©bbb 

i . i*^S^&3R^-©±SKC0Ji£<* hfcv^auv 

MB3n©HiaB£CVD£«:J:9J&3iU -£©«tffiit 

iajB*CVD£(C«fc9JBJ?SU ^©gMCMPffi(C<t 
OWSLtJlHUtU *©±«c^*nu>**mwn 

-r *> c -t <t -r *> B^»«^g©^^ft. 
[tt&n 1 3 ] m^g 1 2 ccie48©Bft}g^s©i3 

«a©S3Jt^s. 

C BJjaSi 1 4 ] 3**3 1 2 KietS©B<*}S^S©IS 

i£:£&«c*$(<>T, fria» 1 ©srasi©ffl*f*^. tufas* 
^g©tii*^rSo 

sett©B*a»ssa©Sbe*ffi«:*jt.»-c. atrial 2 ©« 
rajstsoia^ 1 ©«iajg©s-r sB©d>& < <t asa* 

[ BftH 1 6 ] !S3J<31 12XB13 Scfa*S©Bf#tf& 
iffl<iM*ai*£6«:*j«,>-C. sise^ 1 ©BB«**T EOS 

(Tetra-Ethyl-Ortho-Silicate) -S iO,t?*0. H 
-3«IBJU2©JMMM»S i OFT*4C4*f»i"t4 
B«SMKSB©HS^£. 

tn«39 1 7 ] 1 4 jciatg©B<*}§#i^§©si 

S^rffi«Ctet>r, iTia^2©BIBI®3&STEOS (Tetra- 
Ethyl -Ortho-Silicate) - SiO,r*i). flogrfa^ 
l©aW®**S i OF-e**Ci*#»i-r*Bf«Ml 

^g©gs®^a„ 

1 19*31 1 8 ] 1 2 (ciai&©B<**ggg£g©§!! 

®^{c*j^-c. Suia^ 1 s^2©HiaB[*m«:T E 

OS (Tetra-Ethyl-Ortho-Silicate) -S i 0,t* 
0. M-3Et>K*tt*SBfcSC£*««£-r*B«Mt 
^g©^ji^ffi„ 

Ktt©Hi«wn«©wft*ffi«:*»(,>-c. inearas^ 

**gBfe**©***ffi*-r5«*H3*r*4C 4** 

[19^2 0] IS3S^1 2JbS 1 8 <D^?Hfr imic 
iaiS©B<*a^^S©»i**S«:tet^r. S5iaiWS)S*i 

itfltffljais^fi^iasi-r *te»©aiRKai"c*4 c 

[SS*^2 1] Hl^qtl 2 7)£2 0©wrtua»iqi(c 

ta«©B{«i«iaB©sfiS^ra«c*j«,>-c. mssmmmw 



(3) 

3 

c 4 2>®&wtmmm<DmmjT&. 
[19*^2 2] nntmi 2^M2 o©i>-rn#> uitc 

mEJwnfli». mizm%^m>wtm*m^xwm-ififcf$. io 

(omftmmt zm i ©hrsjs4 . mis* i <Dmrnm± 
{c^fjSsnfc02offl5f^wrs^2©)iF B iai. m 

r. 

msMKomnma. «ea**«©«**ii<,>"c«ifc 
*qgsR3tir«,»*ci«9«4-r4H(«i«Haie. 20 

[HMO! 2 5 ] 4tiMHME±K£rt 3ftfcim«>£* 
SE»3R^ 4 . WiB3ftI%ftX?-©±9UCJ&$ S tifcJUB 
04. im**3aMW±ato™±K««3*ifc#* 

antrz&x&wtt. ***4B^<*««©«*#a: 

octet »-c. 

inmomvxuim] 

[0 00 1] 

p b >XtfiitfcH(*aill«Bao t -€-©«jt*iS«:H-r 
•54>©-Ci&-£. 
[0 002] 

fk. MSftKftKfl,'. ***»*?©*# AWTSB 

±7jcc. Aa4TS:3fc*si3fcTSu>x*KW-cfisw& 40 
[0003] a>a>*v>f*ou>X£«*/cB#Ja«i! 

1 0 liKjWBESBR-T-l 0 2*JB«U 
1 0 2RC/-€-©*©*SJ*S« 1 0 1 ±«C!8*KS 1 0 3 
*»SRU. «nB*©*©*SW*«R 1 0 1±©^I1 
0 3 ±(c#m^gyg?- 1 0 2 ©ftHw 'J ^ 

A^*>6«:Sie3feS81 0 5*«fiSL/. -e©±«caffi«g 50 



1 1 -2 74443 

4 

iio6 *©±Kagw#r«ssa>6ttsa 

iiflltt STOftJI 1 0 7 *JBfiE-T4. EK. jgHJ! 

S7^?au>XI108^ML. -^©-hJCjglHig^ 
^®Bi*>e>ftS U>X • U>XfyjJl 1 0 9 *JgJ$U 
©±«c2^iS^^-»8iX«*-fe:V >. ■Vvl-^m&hti. 

^tc*©±(cj^iS5HMiM»»&&4«flWl l 1* 

[0004] c©<fc5&8lJ5£tc«fc9. 
XHl 1 0*S364*36-r*C4-CSS*(^±O. U>X 
• U>X|fflJBl 0 9#£iI>-7-f > i'Pl'>XJI 1 1 04Gfl 
I70ai/>X1 1 0 SW^ec^-SCi-C^IHl^v 
-f 3>du>XS l o 8±«cBnSP4ISJtIK©;*cS3K:& 
5fc»ici;®eiS7^?oi/>xii i o©®jfm& 

0«ffi©lft**>hS < 4KJ: 9«j6*SJWfcT 

[0005] s/c. ±a5*«6ia«c. fls^^^ou^x 
ii io, u>x- \s>xmm i 09. mm^jzw 

>X110 8. ¥*-(bJ81 0 7©S»f*%-e*i-etin 
a, nb, nc, ndilfciJ, n a>n bfron c 
>n brf»On c >n d ifiCit, BU%. (na, n 
c) > (n b. nd) itiCit. *^*«t<*4 

m*b. ji.o***«eft*^-Kaa:«:ifi<AJM3*4 

S/N©|Sj±*«IWC*4. 

[0 006] $ 6«C. ¥*I{k® 107*. 3fc=&3fcS£lft 

3RT©s®©a®tcsitK:is< A*rr5fc«>«c. sfi»fc 

wm-7-(i> n u>X©jB9r*Rtf«iE©ifi**/h3 < UP 
[0007] 

*©H**^iB©iB*^X!Wfrattu nasssp^ 
x<t oa u > xi *ifi*-&t>-j*-cBip^*ifij±-r s c 4 « 

fc. tt»©r9-M:> h#!fi»4tto, s^«t^«ciea 

[0008] */c, ia^©ssaga{t. »wfltft<t. /ha 

{kKm*. Tlfex/"W*©:tf:mgg?3P^4-e©±K:Eg 
f ^OU>X4©^tt4*^^> 

[0 00 9] 

is<i©^m^^ 4 . m £**^sR^©H«cBraK 



5 

izm&m<D±.icBi8.2 tLtcm 1 osmmt . m&m 1 © 

^©±35«UF$J&;* A $ n U>X£ £tfx.fcB& 
ttMMi«K*«,>r. B"Iia#^jft3£T©± celiac z>m 

[00 10] ife. *§m\t. *i»IS(cM5hA: 

mimicm<D±K.fcf8iztittm i ©Bias t . m&m i 
v Dfejcj: ojBfiSu. -e©a®«CBtiifi^ i ommmtm 

JBflEU *©«.l*CMPi£«C«fc»)W«br¥«{bl/. 
*©±tcW*PU>X#*4«gi*«£r&U ABIMMt 

5. 

[00 11] at&miH:. **fls»BLhtc» 

3 tifcWBBli. #*»3frT * 

wr*Ht«Wfc»K*5i,»-c. grsBnita. friaig* 
[o o i 2 ] x. *¥tmt, mmfrm&±tcBi&2titc 

■ Stitch 1 ©fflJr^fcWT £ST 1 ©HlfflKi . iiuiaSg 1 
©BllMLhJCJlSfiRiS 4a/cm.2 *JH 2 ©■ 

nun £ . wiefc^iMi* <d±*k»i£3 nfc-v ^ t> a 
sb«c*$<,»t. itnest 1 ©Bran«. me&x^&aig 

[0013] £ *^BJ«. ¥«ti&liLhtcJB 

fiS s titcm&vicm&mm* t . gut e*^^^^©± 

[0014] 

[mmmfooymm} m 1 owtaB»] 0 1 k*»h 

«C«fc5^1<OSIiBBfiS<D8tBS»iffiEI%5nr. H©@#» 
^SJCfet^-C. 1 OtipM. ^«ngO¥9»Sfi. 

1 0 tEttmwm<D&m-ci> k>, stiot© 

&S5I^ 1 1 &tf*©ifc©¥»#gfi 1 0±{C^fiSLfca 
ffi«SB. 1 3 tt-e-©*fe©¥3H*S« 1 0 ©affi&gB 
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IS. 1 4 fcUMUH 1 3 ±£ affiffiSm 1 2 iCCBftT & 

» i ©Bran. i5«f i ©Bras 1 4 ±©oa u >x* 

Mt^2<DlilllI, 1 6«2WS^fflJH*>e>ftS 

mmsrn, 1 7 uii^M^ 1 1 <o±ircmsm 1 e ± 

KfltF-£iE?L±*ftiBU aS^Ml 3 tmLX9mcm 
10 C 0 0 1 5 ] B 2 «c ±ra<ra*38K<D&BOJS*r$CC 

ra-r-sftfcwsr^-r. 02 (a) Kfco-c. £m©jasr 

sgSrN 1 . 4 9 nu>Xl 7©/S5rl££N2. W 

BtH 1 6 ©@£r*£ N3. 02 ©BPalJg 1 5 QfflXifc* 
N4. IlOMl 4©B*f**N5£-r54. 
N 1 <N 2 . N3 
N3<N4 
N5 <N4 

£-rSC<bfC«fcO. M2 (&) toULTjkTftnmXfikTJ: 
20 ^1 lKHjfrrsc CCt. fit 1 ©Bran 

£TEOS (Tetra-Ethyl-Ortho-Silicate) -SiO, 
£L. ^©Bl&IJUfcS i OFT»«-j-4C4-C±IBft 

•££##JJW©WgiIg£(6J±U Sii^ffia^r**. 
[0016] 02(b) (Cj^-r«J:^{C«fiS3nfc 

@ft»«^a©**&©S® «r^©M^* . 
N 1 <N 2 , N3 
N3<N4 
N4<N5 

30 i-f -5>C£&C<fci3. IKOIWI 4|81«:??^rS»» 
^20, FJxJf^SJS 1 3*@i80rA«0fc36»*jl£ 
^^fl lK^TfeT-SCi^r^S. CCT. mi 
©HP B im?rS i OF £L. 02©BHM*TEOS (Te 
tra-Ethyl-Ortho-Silicate) -S i 0 2 t~t hC fC± 

sa^fr^^s-rs. s io,<tofcisf*©n.>s io 

F©Hlffllgtt«:aB-rSCir. «fcg$HlJII©i9<r>W * 
D U >Xfr^fi£T -5 C <t*s-C£ S„ 
CO 0 1 7 ] $P>(C. ±iaB2 (a) . (b)«Cteli 
T. 01Sy ; m2©BPBl^ ; feS«:TEOS (Tetra-Ethy 
40 1-Ortho-Silicate) -S i 0 2 "Cff2fi£U 5l<itcSg* 

[0018] ±fSHiS^^T-{i. 0 1 ©Bran 
i. fSf2©BP«ajg<!:. -7 A ?P U>X«r»o/c*fi£©H 

nsfc©r«&< . ^ i ©BfflBl©**^Fofc»fiRr* 
[0019] [Sf2©nss^.«] **w©^2©iys^ 

»{C-3«,»-CH3*Bl»T«9!T*. *@«:Ji®Sg©^ 
50 [0020] 4f. 03 (a) «:fel,>t. f#(*Igl 



(5) 

7 

J*>ttA (ion implanation) Util^^f-f 

[0 02 1 ] O^K, 03(b) CC*-r<fc^fic. 10 
FvX^iiil, LP (Low Pressure) CVD&lCj: 

*)%:mg£ikm* i i ac«^©¥*f*»« i o ±cc*g 

[0 02 2 ] S3 (c) GC^-r^K, TEO 

s-cvDStc^o *ffiw«c««Ki— »s i omm 

[0023] ^ ?>cc, m 1 (ommm 1 4<7>±cas5ri?<D 
gft*sf£2ojirajgi 5*§wrr«. co^t, 

WfC««H— «3<D»2<DHPh1JR1 5 *JKJ5KT S(Dr, 
Bf3eiH»«c«fiE3tifc*««l 3(Dj6£CCj£0/clH]M*l 
ffiSHlAaCtKltt*. IR 1 OHHflS 1 4 CCS; 

fcTEOS (Tetra-Ethyl-Ortho-Silicate) -S iO, 
^«c»2 0»IB«l 5CC«ttTEOS-S i 

[0024] 03 (d) CC**r<fc^CC % %Z2<D 

MmSLl 5&J&ti58k. ±ffi#KCCMP (Chemical Mecha 
nical POlishinq) CC <fc 9 WSOT±ffi*¥*effcU SH 
2 (DUFbIJ^ 1 5 *Hffitt<Di£b V > XJ&tt & 5 * T Wig 

[0025] *<D8L 0 1 tew* <fc 9 «C. 

v>f *nu>Xl 7CDT$C*7^--:7 
l^WUt^J:^, g/c, ^AMW^n U>X1 7 40 

[0026] C^lM^gKDlgMtcJ: 0 , 

[0 02 7 ] [M3<Z)3g>eKB) C<Z>@#Jg«3£HttG3 

s***! i±«c»aE3ti. ran 30{cM?n so 
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*. ^t, 1 3<Of B 1Pg<!:^$«iaM«CO-7-Y^ 

So 

[0 028 ] EKfcjMKgBR^- 1 1 t<Z<Dm21i±.& 

hfrfcW-mm^lr* Hccfci^r. l i«7^h^^t 
- F4>£*3BftS7--Cft 0,131 tt^fll 1 3 <D— o 
(DgfijllRS. 1 3 2 ttUftflPML 1 3 3 fcNES r * 
* . 13 4 «m^fg^S 1 3 2 CDKSUi^fi-^ 
1 3 5«glh7>^^ 1 33<DV-VKU^ 
1 3 6tt*5-S«*C* 

So frfr&msev* &wim 1 3 2, i34<t, mmm 
w*hy-f*-K9»«cH3 (d) «CTS-riMisatRa>ia 

6 ;»ott»uisraMui 1 3 fm& 

So 

[0 02 9 ] tt*5, _hfa^^-^mMl 3 6<DK*>«3CC 
[0 0 3 0 ] C<D*ilC> QST^j'D^Xl 5» 

Hiaas«B 3(b) «c7nr*®«aH 1 2 ±«c»iaofc 
iin 3t*o, mmmvmi 3 1«, tH^A^Hi 

[0031] ms^om^c. yamgt&m+i i t^o 

* h 2^*- Kr*s^^fRT-i loiaaccA i« 

aB6HP»13 7«. 123 (b> (DffiEm 3«3lffift 

SMi 2±cc®M*RWS<fc^ccjBfiS:u/ct)<or**), 
1 l<DSiS<D«^Kr*SSiESJR«l 3 
1 ^tofcfl-StgU 3 2 . 134<Di6i*a\ 

1 3 7 »£i£aft£l 1 3 1 ^mtim-^M 13 2. 134 

^®3t-rs<i:^«: v R^^TZtftngimi- 1 1 
±cDOfl^«cDdiMv^^au>Xl 5 <WBtt^fil«:K 

[0 032] B 6 «17^ n U>X4f x/ci»S«8 
gcOlHlKig^L/rc^., i6»2 x 2@i^<D2:X7C-fe 

[0 033] S6tC^f CMOSSxyr-bVi^CDS^ 
«@K*:»9rr*. H*rtCC«7* h^*- K9 0 

i . smxj ii. «;t7 i 



9 

IBS* 4 -;f9 11 <Dtf- hi£££££l3Sg9 1 0^6 
0<t>TX (n, n+ 1 ) CCffittStl, VbvY^Av* 
9 0 2<Dy- h«Sit*S@S9 1 0*>6<D<J>RES 

(n. n + 1) «:g^tl, 1fS^^f^9 0 4(Dy 
-H*Sittj6SEig»9 1 0^f>(D<i>SEL (n, n + 

1 ) «CfiH*3tirc»-5. 

[0 0 34] %*£SU2»7* F*-r*-F9 0 1 Tfc 
C&*>*1, 3feS^M<D§S»ir a 1*«S^^ ^ ? * 9 1 1 

T9 0 3cDy-hfc:«C<D?* h^*-F9 0 1t* 

r^v-^7^nr9 03<Dy-h«, ssH*&Hu«cg[ 

Stt«9 0 5 4Sffl*T>^9 0 3-C«RSStliV-^ 
9^91 1 £*>3l±£C<!:ri£:7* b#4*~ F9 0 

[003 5] CCt, »RfT©ffl^#Siea27JS9 0 6 
±«l#S£WS. COffl^ilBSy- F 9 0 9 a. 909 

SB9 0 7 CC-^IEtt$n/cffl^«7k^^lpIK9 0 8^ 

[0036]^ B 8 Center «jMK]IBR^E>9 
ffiW«SH*EI7«:ST. HBCCfcHT. S6<h|5j— {1 

h^*-K901i. ISiSyW ?f91 1 
09 9 0 3S^toy- h9t*fiJ3 
*V 7*hy-f*-K90 ltt, i»!R^>f >4>SEL 
(n, n+l)i, $TX(n, n+l)4, SKtttA 

[0 03 7 ] B8#B6<DCMOSffixy THz>*©tt 
5>yBr*S. ±BBRy-te* FffllfflT KD^-{ 
^>y-C, 4>TX (n) . 4>TX (n + 1 ) tfiT27 4 
^«CftO. £B3R<D»:7* F*-f *- F9 0 lOlI 
KKSxw l i«HtKv-^7*a79 

0 3©^- hfcfKSStU »7*h^*-F901tt 

y-fe* h $*i£ 0 c&va&txy* v*tj*- F9 o 10 
¥*&{t$ft/ctttsra£#, v-^7tD7903©y 

-KO* + ^^CFD9 1 3JSE»*^*<"TSC<br. 
hZJ*- F9 0 14>#V- F&'J-fe? hL/cU^ 

[0 0 3 8 ] COB?. S**ffii«©36a*»*r S^FHS^ 
(Orf*!/* ?$- l l«Bac»r*$0^MT 1 (DfeTtm 

1 lttT3<Dfflra*B8^/c**T\ C<DHJ#:7* h#-f 
*-F9 0 l<DSSISBfl<i:&*. 
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[0 0 3 9 ] T3B$n£Bfk T4<D£W' ^>^r^*7 
f + ^HiHC, h*^*- F9 0 

©S8W«T-r *. C<0tt«rtttt7 * h y-f F 9 

o i tcsgw*B»3*iTi>s. :xcc&-7-f>«icK#aj 

[0 04 0] ^T5(D»SEL (n) ifiTZTi 

&*5orc^s*r©iS*©ttiB3RT>^9 o 3-cflteSS 
■c, ^a^r>^9 o 3T*fltess*i£v-.* -7 *P7 

-©y-HiT2WB"C<i>RES (rOtfT^rw^lt 

7*n7 9 0 3©y-h(i»^^^ -ra*>%, s 

2ittB*« 9 0 6 fC«C<0 4T- £ U-c JMDflM**tttt> $ 

[004 1] ;XCC4>TN (n) ^7^r^^0, & 
2&y-F9 09 b#:*->U Kll-^Sa»9 0 7«C«}# 

20 cc*furigi^atj»jcciitTStis. #-fi>'<)\s<Di&mn 
F9 o i ccBSSftri>/tM#«f£<i>TX (n) £7 
U SaB*r>7*9 0 3-CHtaK3ft&V-* * 7*D9 

-<oy- FKRas-r*. c<db$. mmmr^y'9 0 3x 

[0042] CCT\ cDTS^7^r^iC^l $£5£ 

30 b 9 0 9a^t>l, ft-^u^^^sm-^ssa59 
*r<0B*cc»brra«Fjfey»j«:*fTSti*. ccrSfl 

902#>;-fe? hB$CCffe£T*KTC-/^X£**>-fe 
;t/U S/N<Dm^-/X]5S»*|»£Stifc«#3&s»6 
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